Abstract. Podophyllotoxin is a naturally occurring lignan compound which exhibits anticancer, anti AIDS and other biological activities. New tetralone ester intermediates of podophyllotoxin analogues were synthesised in very good yields by chalcone route. They were synthesized by replacing the 3,4,5-trimethoxy groups in podophyllotoxin respectively with hydrogen, methoxy and nitro group and also 1,3-methylene dioxy group with methyl thio group to study structure activity relationship. All the products were characterized by spectral and elemental analysis data.
Introduction
Podophyllotoxin 1 [5, 4] is a main constituent of podophyllin resin. It was extracted from the medicinal plants named Podophyllum emodi and Podophyllum Peltatum and many other plants of Podophyllum species. It belongs to the family of Berberidaceae. It is a lignan compound. Podophyllotoxin showed wide variety of biological activities such as cathartic, cytotoxic, antimitotic, anticancer, antiAIDS, antitropical skin disease, antimalarial, virucidal, fungicidal etc.
Podophyllotoxin 1 [5] is found to exhibit strong antimitotic activity, its wider use as the therapeutic agent in the treatment of neoplastic disease is restricted due to toxic side effects, unfavourable solubility properties and its ready epimerization to Picropodophyllin 2 which is not so active. β-apopicropodophyllin 3, a dehydrated isomerised product of Podophyllotoxin acts as a much stronger antimitotic agent. With a view to study their structure activity relationship, it was decided to synthesise analogues 4, 5 and 6 by replacing methylenedioxy ring with methylthio groups and changing 3,4,5-trimethoxy substituents of ring C respectively with hydrogen, methoxy and nitro group in 1 and 2 [6] . Several synthetic routes have been reported for the synthesis of Podophyllotoxin and β-apopicropodophyllin [8, 1] .
Chemistry
In the present paper, Chalcone route has been chosen with some change in experimental procedure to synthesise tetralone ester intermediates 7, 8, and 9 for podophyllotoxin analogues 4, 5 and 6 (scheme-1). The starting material thioanisole 10 was prepared in high yield by the reaction of thiophenol with dimethyl sulphate in presence of sodium hydroxide in water. 4 1 -Methylthio-acetophenone 11 was prepared in high yield by the Friedel-Crafts acylation reaction of thioanisole with acetic anhydride in presence of zinc chloride [10] . Chalcones 13a-c were prepared in excellent yields by Claisen condensation reaction of 4 1 -methylthio acetophenone 11 with benzaldehydes 12a-c in the presence of sodium hydroxide in water-ethanol mixture [9] . Cyclopropyl keto esters 14a-c were prepared in good yields by the reaction of chalcones 13a-c with ethyl chloro acetate in the presence of powdered sodium in dry benzene [7, 3] . The structures of the compounds were based on IR, 1 H NMR, Mass spectra and elemental analysis data.
Tetralone ester intermediates 7, 8 and 9 were prepared in good yields by the intramolecular Friedel-Crafts alkylation reaction of cyclopropyl keto esters 14a-c in the presence of anh. stannic chloride and acetic anhydride in dry dichloromethane [5, 10] . The structure of tetralone esters were based on IR, 1H NMR, mass spectra and elemental analysis data.
Experimental section
Melting points were determined by open capillary method and are uncorrected. The IR spectra were recorded on a FT-IR in KBr disc or in nujol mull. The 1 H NMR spectra were recorded on Jeol 60MHz and Jeol GSX-400 spectrophotometer using CDCl 3 as solvent and TMS as an internal reference. The chemical shifts are expressed in δ values. The mass spectra were recorded on Hitachi RMU-61 spectrophotometer and important fragments were given with the percentage of abundance in the bracket. The purity of the compounds were checked by TLC on silica gel glass plates in benzene and ethyl acetate solvent mixture (7:0.5). The compounds were purified by column chromatography using silica gel (60-120 mesh) as adsorbent and benzene as eluent or repeated recrystallization from ethanol or methanol.
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The starting material thioanisole 10 was prepared in high yield by refluxing thiophenol with stoichiometric amount of dimethyl sulphate in 10 % aqueous sodium hydroxide solution for 4hr. 
Ethyl-2-(4 1 -methylthio benzoyl)-3-(phenyl)-cyclopropane-1-carboxylate 14a:
Chalcone 13a (5g, 0.0196 mole), freshly distilled ethyl chloro acetate (2.4g, 0.0196 mole) and powdered sodium (0.9g, 0.038 mole) were stirred in dry benzene (130ml) at room temperature for 30hr.The unreacted sodium and its salts were filtered off. The filtrate was washed with 5% aqueous sodium hydroxide solution (2Χ50ml), 2% brine solution (75ml) and dried over anhyd. sodium sulfate. After distilled off the solvent, a dark red semi solid was obtained. The product was purified by column chromatography using benzene as eluent. 
3-Ethylcarboxy-4-(phenyl)-6-methyl thio-1-tetralone 7:
A solution of cyclopropyl keto ester 14a (5g, 0.0146 mole) in dry dichloromethane (75ml) was added dropwise to a stirred solution of anhyd. Stannic chloride (3.826g, 0.0146 mole) and acetic anhydride (2.98g, 0.0292mole) in dichloromethane (75ml) for an hr. at 0 o C and further stirred for 6hr. After treating the reaction mixture with 5N HCl (50ml) solution, the organic layer was washed with 10% NaOH solution (2X50ml) and finally with water. The product was purified by column chromatography using benzene as eluent to give a brown semi solid in 82% yield (4.1g), IR (KBr): 1744 cm 
